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INTRODUCTION

This project involves a prospective study of women who are at high risk for early-onset breast
cancer and their families. The project tracked four interrelated groups: (1) approximately 500 proband
women who have a risk for early onset breast cancer based on two or more family members being affected
by cancer, and who will be among the first persons to have access to testing for alterations of the BRCA1
and BRCA2 genes; (2) the spouses of the approximately 400 women who are married; (3) a stratified
random sampling of 120 of the women's unaffected sisters (those who have not been diagnosed with breast
cancer); and (4) 80 brothers. Key variables include proband women and family members' stress and social
support processes, including cancer-related stress and support; psychological distress and psychiatric
morbidity; marital and family functioning; psychological characteristics presumed to affect the women's
information-processing, decision-making, and subsequent adjustment; the at-risk women's intentions to
seek predictive testing and anticipated outcomes and plans for use of the information; relevant attitudes,
beliefs, and expectations; and current surveillance and adherence behaviors. Initial assessment of the
proband women is by self-report questionnaires and telephone interviews. Subsequent reassessments of
proband women's current cancer-related stress, support and beliefs, attitudes and intentions, distress, and
psychiatric morbidity will also be by telephone interview and questionnaire. Husbands and siblings are
assessed by self-report questionnaires. The proband women, spouses and siblings are then reassessed as
the option of predictive testing is made available to the individual women. A second reassessment of
proband women occurs 8 weeks after test results are available. Follow-up assessments occur at 6 and 12
months for women choosing to receive their genetic testing results, and yearly for women whose test results
are not yet available. The main objectives of the study have been to describe psychological distress and
psychiatric morbidity among high-risk women and their families, to evaluate the performance of screening
instruments in detecting clinical depression, to describe social support processes among high-risk women,

and as follow-up data become available, to assess the impact of genetic testing on women and their families.




Grant No. DAMD17-96-1-6157
Page 5
BODY
Background

Predictive testing is now available for mutations of both the BRCA1 and BRCA?2 genes, known to
increase risk for breast and ovarian cancer, and possibly other forms of cancer as well (e.g., prostate). Only
about 5-10% of all breast cancer is believed to be hereditary in nature, but this figure could be as high as
20% for eafly onset breast cancer. Furthermore, it has been estimated that 15-45% of all families with
multiple cases of breast cancer and as much as 80% of families with elevated rates of both early-onset breast
and ovarian cancer carry mutations of either BRCA1 or BRCA2, although these figures may be somewhat
lower in the general population than in the hereditary breast and ovarian cancer registries from which they
were derived.

It has also been estimated that female carriers of mutations in BRCA1 or BRCA2 have a 50-85%
lifetime risk of developing breast cancer. Carriers of BRCA1 mutations have a 20-40% lifetime risk of
developing ovarian cancer, while the risk associated with BRCA?2 is slightly lower at 15-20%. Male carriers
of these altered genes are at somewhat increased risk for prostate and colon cancer, and male carriers of
BRCAZ2 have a 6% risk of breast cancer. Cancer susceptibility conferred by BRCA1 and BRCA2 mutations
is transmitted as an autosomal dominant trait which means that the mutations are inherited from either
parent, and offspring have a 50% risk of inheriting the parental mutation. Options for women who test
positive for an altered gene related to breast cancer include increased surveillance, prophylactic mastectomy
and oophorectomy, and for some, participation in a chemo-prevention trial. None of these measures have
proven to be entirely efficacious and all have known limitations, as recently noted by our investigator group
(Eisen & Weber, 1999).

The current project has been tracking women and their families from well-before genetic testing
occurs up to 12 months after receipt of genetic test results. Testing has been offered to our research sample
of high-risk women as part of a series of genetic linkage and mutation studies, and it has now also become
available in the community. It is now estimated that-approximately 1 in 1,000 people are carriers of
mutations of these genes (Ford & Easton, 1995), and larger numbers can be expected to face the dilemma of
whether to seek testing. Mutations of these genes are the first for which widespread genetic screening of
asymptomatic persons for risk of late onset disease is appropriate, and the availability of the test raises some
daunting and largely unprecedented issues. Women with positive family histories of breast cancer have
expressed considerable interest in obtaining predictive testing. Yet little is known about the extent to which
women who indicate they intend to obtain testing actually follow through with it. Furthermore, little was
known about the anticipated benefits and drawbacks of knowledge of risk status which would influence
their choice, or about the psychological and social costs to these women and their families of having access
to such information. Positive findings could conceivably carry the threat of psychological and psychiatric
morbidity for the women and family members, the disruption of family relationships, and the impairment of
the women's surveillance and adherence behavior, but the degree of vulnerability and factors which identify
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the individuals and families at greatest vulnerability have not yet been determined. Yet, negative findings or
not obtaining information concerning risk status could also have detrimental effects on the women and their
families.

In the absence of a large body of directly relevant prior research, we were faced with an urgent need
for basic descriptive data concerning women at high risk for early onset breast cancer and their families,
including their psychosocial assets and liabilities, their attitudes and beliefs, their intention to seek predictive
testing, and their preparedness for possible results. We have now collected a substantial body of descriptive
data about women with family histories of cancer, and their experiences with genetic testing, and have been
disseminating these data (Coyne & Anderson, 1999; Coyne, Benazon, Gaba, Calzone, & Weber, 2000).

Recognizing the opportunity to build on our extensive baseline assessment with prospective data, we
also instituted follow-up assessments at key points in the process of genetic testing. Now that the project
has progressed to its third year, we are accumulating substantial follow-up data that allows us to track
changes over time in participants’ psychological and social functioning, cancer-specific perceptions and
health behaviors, and other relevant factors. Our follow-up assessments also allow for describing how
participants view the process of genetic testing, and the role that genetic testing has played in participants’
lives. Furthermore, we have developed collaborative arrangements to ensure the predictive utility of our data
in examining the long-term consequences of high-risk status and the availability of genetic screening to these
women.

This project is a longitudinal study of a large sample of high-risk women and their family members
who are among the first being offered the option of testing for BRCA1 and BRCA2. We originally
anticipated assessing approximately 300 high-risk women, but have been able to expand recruitment to
almost 500 women, due to the expansion of the Hereditary Breast and Ovarian Cancer registry. Women
participating in our study receive in-depth baseline assessment by questionnaire and telephone interview.
Initial assessments were started at the point of receipt of funding from the DoD. We sought additional
funding through the Department of Defense Breast Cancer Initiative in order to complete initial assessments
and to monitor womens’ progression through the process of genetic testing. We originally instituted
assessments at 4 time points: when testing for BRCA1 becomes available to the individual women, within 8
weeks after receipt of results, and 6 and 12 months after testing.

Our sample is well described in terms of medical and family history. Our assessment instruments
are psychosocial measures with immediate relevance to planning and the design of clinical protocols, as well
as for their use in clarifying basic individual and family stress and coping processes. Variables assessed
included attitudes and beliefs; personality traits; social support and family functioning; psychological
distress and psychiatric morbidity; and decisions and behavior relevant to management of cancer risk. These
measures will also allow estimation of psychosocial costs, if any, associated with the offering of testing,
and modeling of intention to obtain testing and subsequent decision-making and functioning. The resulting
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longitudinal data will have a direct application in estimating the need for services, refining appropriate
clinical protocols, and suggesting requisite training for personnel providing services.

Additionally, given the importance of a woman’s social support system, and the recognition that
testing may be an event for husbands and family as well, this project incorporated a protocol for
assessments of the husbands and siblings of participating women. Husbands and siblings are assessed by
questionnaire before the proband woman receives her results, and are reassessed at 6 months following the
woman’s receipt of results.

The first overall objective of this study has been to assess psychological distress, current and past
psychiatric disorder, and functional impairment in women at high-risk for breast and ovarian cancer who are
anticipating the prospect of genetic testing. Establishing base rates of distress and impairment permits us to
evaluate the mental health needs of women anticipating testing, and it also serves as a first step in evaluating
the incremental distress associated with receipt of results. _

The second objective has been to compare the two groups of women within our sample: women who
had been previously diagnosed with breast cancer, and women who had not been affected at the time of
assessment. Initial differences between the two groups are important for the evaluation of the extent to
which unaffected women subsequently develop characteristics like those of affected women upon receipt of
findings that they carry the altered gene. On the other hand, it might prove to be the case that heightened
awareness of high risk status among unaffected women has already resulted in comparable levels of distress
and disorder.

A third objective has been to describe social support processes in the experiences of women at high
risk for cancer and their families. This objective will continue as the women progress from baseline
assessment through the opportunity to obtain results, and beyond testing to follow up periods. We have
been particularly interested in the involvement of husbands and female family members in proband women’s
decision making concerning cancer risk management and whether to get testing. Spouses are usually the
most important source of support for married persons (Brown & Harris, 1978; Coyne & DeLongis, 1986).
Yet, the women in our study are members of high risk families, with first-degree female relatives in similar
predicaments. The support and information that close female relatives provide, how these relatives cope
with their own dilemmas, and the decisions about testing they make are likely to have profound effects on
the high-risk women. It may be that as a result of the mobilization of social support around the shared risk
of cancer, female relatives come to have more influence on the distress levels of these women, and the
spouses correspondingly less. An understanding of these support processes has a practical importance in the
design of educational, counseling, and follow-up protocols for these women and their families.

A fourth, overarching objective has been to track psychosocial changes among participants through the
process of genetic testing being offered to them. As a result of our ongoing assessment efforts, we anticipate
having sufficient follow-up data in the near future to conduct initial longitudinal analyses, both for proband
women and for their husbands (where applicable) and their sisters. These analyses can begin to evaluate
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changes with time in psychological distress, breast cancer worry and worry-related functional impairment,
risk perception, screening behaviors, and other relevant factors. We also have rich descriptive follow-up data
about the impact of genetic testing on the lives of high-risk women and their families.
Procedure and Accomplishments to Date
Years 1 & 2
As reported in two previous annual reports, we have successfully met our objectives during the first
two years of the study. Expansion of the Hereditary Breast and Ovarian Cancer Registry from which
subjects are drawn allowed recruitment of a larger sample for baseline assessment than previously expected.

This was fortuitous because preliminary testing of blood samples from women already affected by breast
and ovarian cancer in high risk families has now revealed that BRCA1 and BRCA2 account for less of the
ostensibly hereditary breast cancer than previously predicted. At the present time, negative test results are
generally not informative for women from families without a known mutation of BRCA1 or BRCA2.
Identification of a particular mutation in a family member affected by breast cancer is a prerequisite for
informative testing of unaffected family members. The implications of this are that many of the female
family members of women in our sample will not be offered testing unless a mutation can be identified in
our study participants. As noted below, there may also be an increased psychological burden on affected
women seeking testing: Whether family members can be tested will depend on their results. Our now
substantially augmented sample allows us to nonetheless have a more than adequate sample size and
statistical power for women who do progress to a choice about testing.

We began to encounter delays during the second year in the offering of testing to individual women
for a variety of technical and practical reasons. In response to these initial delays, and in anticipation of
further delays, we designed an interim assessment to be administered if testing had not occurred within 1
year of baseline assessment. This interim assessment also served to reduce the burden of the baseline
assessment by redistributing some of our trait measures to a second testing and it also involved the re-
administration of measures of distress and other state variables likely to fluctuate over such a time period.
As planned, women who progressed to the opportunity to get their results received these measures in their
pre-counseling assessment. We also are taking advantage of a larger long-term follow-up study that will be
recruiting women from the Hereditary Breast and Ovarian Cancer Registry who are found to have a
mutation of BRCA1 or BRCA2. Additionally, an international sample of persons, both male and female,
who have been found to have a mutation is being recruited and tracked over the long-term. Although the
long-term Follow-up study was originally designed to track morbidity and mortality, we have added a
psychosocial component using instrumentation developed in our present project. Furthermore, for women
from our present sample who will continue to be followed, we will have the benefit of data collection started
before they were found to be carriers of a mutation. For some purposes they will be separated for data
analysis, but for other purposes they can be combined. This addition will very likely make our sample the
largest data base concerning persons who have received genetic testing for risk of breast and ovarian cancer.
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We continued to make progress in our second year. We continued data collection, refined our
research objectives, and modified our instrumentation based on initial results. Our interim assessment
allowed us to monitor state variables such as mood, and to obtain additional trait measures for women
having more than a year elapse between initial assessments and actually being offered testing. We also
responded proactively to a number of exigencies, including a lower uptake of genetic testing than anticipated
and a greater proportion of noninformative results among women who obtain testing, but at a slower rate
than had been planned. We enrolled additional participants in the study as new women were recruited to the
larger Hereditary Breast and Ovarian Cancer Registry. As anticipated, women who were already enrolled in
our sample are continuing to receive the opportunity to obtain testing. Some progressed to 6-month follow
up during the second year. Based on initial results, we adapted instrumentation to better accommodate
women who receive uninformative results.

For example, we refined our assessments of women’s appraisals of the opportunity to obtain
testing. Our scaling technique for this is an important methodological innovation in itself. We also have
taken advantage of our interim assessment of the women in our sample and the initial assessment of their
husbands to explore the role of social support processes in the apparent resiliency of these women. One
hypothesis is that explicit awareness of the high-risk status of these families has led to the mobilization of
support processes organized around this status. If this is so, women in the cdmmunity seeking testing may
not share this advantage. This should prove to be one of the many valuable points of comparison between
our registry and community samples.

Year 3

During the third year of the project, we have continued to track women through the process of
genetic testing, with some women now progressing to 12-month follow-up. Our recruitment and
assessment of spouses and sisters has proceeded on schedule. We also submitted several manuscripts which
have now been accepted for publication, focusing on psychological distress (Coyne, Benazon, Gaba,
Calzone, & Weber, 2000), and social support (Coyne & Anderson, 1999). Copies of these manuscripts are
included as Appendix A. We are in the process of analyzing data in preparation for a number of other
manuscripts. One such manuscript expands upon the data presented in Coyne & Anderson, testing
relationships between social support processes and psychological distress, and making use of the
longitudinal data collected in this study. This project provides a unique opportunity to study the causal
relationships among variables over time, in contrast to the majority of studies that are limited to making
causal inferences from cross-sectional data. As more follow-up data become available, we intend to use
causal modeling to clarify the temporal relationship between support and distress. Another set of analyses
planned for publication involves describing perception of risk among women with a family history of
cancer, and explaining how risk perception is formed and perhaps changed through the process of genetic
testing. In a related study, we also plan to investigate the impact of genetic testing resulting in uninformative
test results. Classic theory on predictive judgements (Rottenstreich & Tversky, 1977), the effects of framing
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on judgements (van Schie & van der Pligt, 1995), and preliminary data from the current study suggest that
there may actually be a psychological cost of participating in genetic testing when results turn out to be
uninformative. With the imminent release of a new batch of test results, we expect to be able to address this
question.

In addition to the continued progress we have made in collecting and presenting data, we
successfully responded to important structural and technical challenges, and created opportunities from these
challenges that were previously not available to us. The key structural change this year was the transfer of
the project from the University of Michigan to the University of Pennsylvania. Until this year, the research
teams at the two institutions had been collaborating from a distance, with the biomedical research team
located in Philadelphia, Pennsylvania, and the psychosocial research team located in Ann Arbor, Michigan.
Shifting the psychosocial component of the project to Philadelphia has allowed for an integration of these
two important and complementary aspects of genetic testing, and has generated a number of collaborative
research projects that take advantage of the diverse areas of expertise of research team members, and
substantially increase the utility of data we have been collecting from our registry sample.

One such project addresses the issues of selection bias and sample representativeness in the
Hereditary Breast and Ovarian Cancer registry sample. One would expect that women who volunteer to
participate in a cutting-edge research project such as this might be an especially motivated, persistent, well-
adjusted, and socially-supported group. Indeed our data show that women in the registry sample are
remarkably free of psychological distress and psychiatric morbidity, and were socially advantaged in terms
of education, income, and marital stability. This is consistent with other reports of high-risk women in
research and clinical protocols, and of research participants during the identification of genetic markers for
Huntington’s disease. Although highly-select registry samples have been well described, we know virtually
nothing about women in the general community who are in the process of seeking genetic testing. With
increasing media attention, the continued research into genetic markers for cancer risk, and the promise of
potentially modifying cancer risk, more women from the general population may seek or be offered genetic
testing. Together with an oncologist extensively trained in epidemiology and biostatistics, we are in the
process of implementing a large-scale study comparing the unique women in our research sample with two
groups of women from the community. One group will come from an NCI Program Project studying
women in the community (Brian Strom, Prinicipal Investigator). In addition to capturing the experiences of
women outside the highly-select registry sample, this project aims to describe the cancer risk experiences
among African-American women who remain under-represented in the cancer registries.

Also, we are fulfilling our expectation for collaboration with University of Pennsylvania physicians,
and recruiting a second group of women at high risk for cancer through the Cancer Risk Evaluation
Program (CREP). Psychosocial and biomedical data from this study will allow comparisons between the

cancer risk experiences of women in our registry sample and women seeking clinical (rather than research)
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services through the CREP. We already have one paper in press, and have prepared another one concerning
risk perception based on the CREP data.

Another project that developed as a result of our move to the University of Pennsylvania involves
linking our psychosocial data with biomedical and other data for women participating in a randomized
clinical trial of different methods of delivering genetic testing results. This project compares pre-test
counseling and results disclosure by telephone with counseling and results disclosure conducted in-person
at the physician’s office. This study was instituted to address the inevitable changes in the genetic testing
process as it moves from the controlled research setting to the larger community. This study aims to track
the feasibility, acceptability, and effectiveness of different methods of delivering genetic testing services.
Data from this new study will link with the extensive baseline psychosocial data already collected as part of
the present study. This linking of data gives us the opportunity to test an aptitude-by-treatment interaction
model (ATI), whereby specific participant characteristics are matched with particular types of interventions
to achieve optimum effectiveness of services. _

We are also expanding our Long-Term Follow-Up Study (LTF), begun last year as an adjunct to the
current study. The LTF Study describes the long-term psychosocial functioning among women and men
who have received genetic testing results through mechanism other than the University of Pennsylvania
program.

Technical obstacles that began in the second year continued through the third year, resulting in
delays in the actual availability of genetic testing results. Consultation with the University of Pennsylvania
biomedical team suggests that the slow pace has been due in part to changing genetic testing technology.
Specifically, laboratory technicians began to re-run assays to include an expanded range of exons, and
began running southern blot assays on samples from families with low probability of mutations. We have
been in close communication with the laboratory technicians and testing coordinator regarding these delays.
The team now anticipates a flood of requests for test results as these new testing procedures are completed
within the next 4-6 months, and as women are notified that their test results are available. The net results is
that there will be a significant increase in the number of women receiving results during the fourth year,
adding to our rich database of follow-up assessments. Our move to Pennsylvania will allow us the close
collaboration required to manage such a large increase in patient flow. In the meantime, we continue to
describe the experiences of women who have not yet received results through yearly interim assessments.

In addition to technological challenges, it also became clear during the second and third years of the
current study that women who had initially expressed interest in testing are requesting their results at a much
lower rate than anticipated. The decision to accept testing is not a simple dichotomous one, with many
women either failing to respond to the opportunity for testing, or deferring a decision to an unspecified later
date. Some of this declining of testing is passive, with participants simply not responding to letters notifying
them that their results are now available, or by their not returning consent forms. This is quite consistent
with past experience with testing of persons at risk for Huntington’s disease, but it remains an important
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phenomenon to study. Another investigator group has concluded that members of high risk families who
decline testing in may suffer adverse psychological consequences (Lerman et al., 1997). However, we
have shown that declining testing may represent a rational decision to defer testing when other stressors are
present in women’s lives (Coyne, Weber, & Sonis, 1999). We are currently refining a project that
addresses such issues, and will specifically assess the experiences of women who have been offered testing
but have not pursued receipt of their results. Our initial data provides us the opportunity to explore
predictors of discrepancies between initial intention to obtain testing and actually pursuing receipt of test
results.

Year 4
During the fourth year of the project, we continued ongoing data collection, and developed several

adjunct projects to address areas of the genetic testing process that are not yet well understood. As part of
our ongoing data collection, we continued to track women from pre-results through to post-results
disclosure, as well as administering assessments to those women who still had not yet received test results.
Women who had received results during the previous year completed 2-, 6-, and 12-month follow-up
assessments this year. Also, completion of testing for mutations in BRCA2, and of re-testing many samples
using more precise assays this year, made available test results to a large group of participants. As a result,
the number of women progressing through to results-disclosure and post-results has increased dramatically
this year.

As expected, our collaborations with the Cancer Risk Evaluation Program (CREP) at the University
of Pennsylvania flourished this year. Together with the CREP group, we expanded the original WHS study
to include compéring different methods of conveying genetic test results. Specifically, this study compares
participants’ experiences with traditional results-disclosure by a local provider to results-disclosure by a
cancer risk counselor via telephone. This study is based on the recognition that genetic testing is no longer
conducted solely in the context of research studies in academic settings, but is being delivered in less
structured ways (e.g., by telephone) in the community by general practitioners. This adjunct study to the
Women’s Health Study will allow us the opportunity to compare participant outcomes given different
methods of results-disclosure. An added benefit of this adjunct study is that it also allowed us to recruit new
participants into our pre- and post-results assessments, increasing our study sample by about 100, including
a small sample of male probands.

In addition, we focused our attention toward the large number of women who have not requested
results of testing. Only a small proportion of women to whom results have been made available have
actually followed through with receiving results. Clarifying the reasons why participants may not pursue
results is an important aspect of understanding the barriers to genetic testing, and the degree of interest in
predictive testing for cancer. In Year 3 of the project, we mailed an interim assessment to each woman who
had not yet received test results. This year, in August of 1999, we mailed a second interim assessment to
over 400 women who had still not received results. Adding these interim assessments to the thorough
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assessment completed at baseline, we now have longitudinal data spanning three years. This allows us to
track any changes in intentions to get test results among high-risk women who have not requested results,
and other psychosocial issues such as marital satisfaction, coping, and life events that may be barriers to the
pursuit of test results. Additionally, we conducted scripted follow-up phone calls to assess more specifically
why women had not pursued getting test results. This has allowed us to distinguish between true decliners
of test results and those who simply had not followed-through with getting results because of
misunderstandings about the procesé, having lost the materials, or other reasons. These follow-up phone
calls also helped to clarify the next step for those women who wished to get test results.

Together with the CREP group, we also produced several papers and presentations on the issue of
risk perception and distress among higher-risk women seeking cancer risk counseling. Our research team
presented two posters at The Eunice and Irving Leopold Annual Scientific Symposium and Retreat held in
March, 2000 at the University of Pennsylvania, gave several paper presentations relating to psychological
distress and the efficiency of screening measures, and submitted several empirical papers for publication in
academic journals. Abstracts of these presentations, and copies of the manuscripts are included as Appendix
A.

In the coming year, we plan to continue tracking participants’ progress through testing, designing
and conducting collaborative studies with the CREP group in order to maximize the efficiency and yield of
data collection, and to report on the results of this large-scale, longitudinal study. Also in the coming year,
we plan to investigate two areas relevant to genetic testing that have not yet been adequately explored. The
first is the degree to which the findings about the psychosocial implications of genetic testing can be
generalized to women who may be at high risk for cancer who receive cancer-related services in the
community. Our sample of higher-risk women, while one of the largest and most diverse in the country, is
made up mainly of caucasian women of higher-than-average socioeconomic status. Together with the CREP
group, we have begun a desperately-needed study to evaluate the interest and impact of genetic testing
among women with fewer social and financial resources than the typical cancer registry sample.

Also, because of the entrance criteria for the genetic linkage studies from which WHS participants
were recruited, our sample comprises the largest group of women with uninformative genetic test results.
Given decision-making theory and controlled experiments that manipulate the informativeness of data, the
group of women receiving uninformative results may respond differently to test results than do women with
more definitive results. In other words, the informativeness of results may be a better predictor of
psychosocial outcome than whether the results are negative or positive for a known mutation. We will
continue to explore these alternative explanations in our sample.

Methods

Women and their families participating in this study were drawn from the Hereditary Breast and
Ovarian Cancer Registry originally established at the University of Michigan, but now housed at the
University of Pennsylvania. There were two sets of criteria by which women could be included in the
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registry. Unaffected women had to have at least two cases of either breast or ovarian cancer in their family,
and affected women had to have at least one other family member who had been affected. A periodic
informational letter to women enrolled in the registry made reference to the possibility of an impending
longitudinal study of them and family members. To recruit subjects for the psychosocial component of the
University of Michigan/ University of Pennsylvania study, a cover letter, consent form, and questionnaire
were sent to eligible enrollees in the registry. After the baseline questionnaire and consent form were
returned, subjects were contacted by telephone in order to answer any questions and schedule the telephone
interview. If we received neither a questionnaire nor a mail-back refusal form, we called subjects, explained
the details of the study, and offered to send another packet if necessary. At the point of actual receipt of
funding, some of the women had already participated in the initial assessment and had been alerted to the
possibility of their being asked to continue in a longitudinal study and to enlist family members. Women
continuing to participate in the study are asked to solicit the involvement of spouses. Given the sensitive
nature of risk information, concerns about confidentiality dictated that we utilize the women rather than
contact the family members directly. We discussed the rationale with the women for their family members'
involvement, underscored the voluntary nature of their choice whether to facilitate their family members'
participation in the study, and if they so chose, ask them to provide names and permission to contact these
relatives.

Consistent with the previous years’ reports, our ability to track women and their families through the
course of their being offered testing has been partially dependent upon them actually being given the
opportunity to obtain results, and on their pursuing receipt of results. A number of factors affected the
offering of testing in general and to specific individuals. Actual testing has proceeded slowly in our sample,
and is almost entirely limited to affected individuals or to women in families with known mutations. As
mentioned above, we anticipate a significant increase in the pace of disclosure of results during the fourth
year, now that improvements in laboratory procedures for genetic testing have been incorporated into
standard practice.

The nature of testing for genetic mutations on BRCA1 and BRCA?2 is difficult, and the current study
will allow us to describe psychosocial implications of the process of genetic testing for high-risk women
and their families. Because the two genes are very large, analyses of these entire genes would be
impractically labor intensive and expensive. Therefore, at the present time, the accuracy and informativeness
of testing is hinged upon whether there is a known mutation of BRCA1 or BRCA?2 identified in an
individual in the family affected with either breast or ovarian cancer. When a known mutation is detected in
a family, other members of that family can be tested specifically for that mutation, and testing results are
informative (i.e., either positive or negative for the known mutation). If no such mutation has been
identified in a particular family, then the only informative result for individual family members is when a
specific mutation of BRCA1 or BRCA2 is identified. In the absence of a mutation having been found in a
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family, a negative test finding for a given individual is not informative. This does not mean that the cancer
is not associated with a cancer susceptibility gene, only that no such mutation can be identified at this time.

The net result of all of these considerations is that not every individual is appropriate for testing. For
the University of Pennsylvania Hereditary Breast and Ovarian Cancer Registry, the decision was made to
analyze first already collected blood samples from affected women. If an affected woman was found to
have a mutation, testing is offered to her family. As in other hereditary breast cancer registries, it has been
found that many ostensibly high-risk families do not carry a known mutation of BRCA1 or BRCA2. This
is stimulating a search for other genes associated with risk of breast cancer, but it also means that, for now,
many women in the sample will not receive testing. Some have already been sent a letter explaining the
predicament of their families with respect to testing. These women will continue to be studied. Essentially
they had met criteria for inclusion in the registry, and based on this, they were led to believe that genetic
testing would be an option. They are not being told that they are not members of a hereditary breast and
ovarian cancer family, only that the families are not characterized by a known mutation of BRCA1 or
BRCAZ2. This outcome is worthy of investigation and may have attendant psychological distress and other
untoward cbnsequences associated with it. Fortunately, we have baseline assessments of these women and
as noted above, we have instituted interim and follow-up assessments of them.

Women in the Hereditary Breast and Ovarian Cancer Registry are scattered across the country. In
order to receive results, women who are not located in close proximity to the University of Pennsylvania,
University of Michigan, or other select sites must identify a physician and through that physician, provide a
clinical consent. Only then will results be released. Concerted efforts are being made nationally to increase
the availability of individuals qualified for counseling, disclosure of results, and follow up. The shortage of
such physicians and some difficulties in their understanding of the consent process led to some delays early
in the project, but physician shortage is no longer a barrier to the release of test results. In fact, recognizing
that alternative methods of delivering test results may be needed as demand for testing increases, we are
designing a study specifically addressing the relative feasibility and effectiveness of telephone disclosure of
test results by practitioners.
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Our selection of measures meets or exceeds what was proposed in our original grant application.

Copies of our battery of instruments are included as Appendix B. Table 1 lists the study’s main measures
for proband women and their husbands.

Table 1

Selected Assessment Measures

PROBAND MEASURES
Questionnaire Interview Interim Assessment
Demographics Contextual Rating of HSCL-25, MOS-36
Health Locus of Control Cancer Threat: Cancer Worries
Risk Perception Affected Relatives FAD, Short-Form DAS
Intention to Seek Testing Relationship to Quality of Social Support
Knpwledge, Beliefs and Proband Life Cycle Issues
Attitudes Outcome Receipt of Individual,

Reasons for Seeking Testing
Cancer Worries

Stressful Life Events
Optimism (LOT)

Miller Behavioral Styles Scale
(MBSS)

Hopkins-25, MOS-36, AUDIT

Involvement of
Proband In Care
Effects on Proband's
Life

SCID Depression , Anxiety, &
Substance Use Modules

Group, & Family, Counseling
& Education

COPE
Relationship-Focused Coping
CBCL

Evaluation of Preventive

Cancer-Specific Support Processes Options
Dyadic Adjustment (DAS)
General Family Functioning
(FAD)
Social Support & Cancer-
Related Support Processes
HUSBAND QUESTIONNAIRES
Demographics COPE Stressful Life Events
Health Locus of Control Risk  Knowledge, Beliefs and Attitudes CBCL
Perception Anticipated Reactions LOT, MBSS, HSCL-25,
Worries About Wife's Social Support & Cancer-Related ~ MOS-36
Risk of Cancer Support Processes AUDIT
Preference for Wife's Testing DAS, FAD

Relationship-Focused Coping
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Sample

Table 2 presents basic demographic data on the proband women in this study. They are similar to
other safnples of persons seeking genetic services in that the majority are married, relatively well educated,
and earning fairly high incomes.

Table 2
Basic Demographic Data

UNAFFECTED AFFECTED
ALL WOMEN WOMEN WOMEN
Age 48.52 46.15 51.58
(12.07) - (12.06) (11.40)
Religion:
Christian 72.5% 78% 69.6%
Marital Status: :
Married/with partner 81.4% 81.9% 85%
Number of Children 2.09 1.95 2.25
| (1.38) (1.39) (1.35)
Education:
At least some college 78.8% 81.8% 79.4%
Employed Outside Home 61.4% 64.5% 60.7%
Annual Household Income $50,000 $50,000 $50,000

During Year 4 of this study, an additional 25 women progressed from pre-results to post-results,
yielding a total of 87. An additional 12 women have completed the first phone follow-up assessment (for a
total 0f45), and 4 have progressed to the second follow-up assessment (for a total of 37). Since the last
annual report, 10 additional women have completed the final 12-month assessment, yielding a total of 26.

In addition to continuing to track the existing sample from pre-results through to follow-up, we have
also worked to expand our baseline sample. As a result of an adjunct study with our collaborators at the
Cancer Risk Evaluation Program (CREP), we have recruited about 100 new participants, including a small
sample of male probands. We have begun to integrate these new participants into our established assessment
schedule, and will randomize these participants to compare the efficacy of different methods of disclosing
results.

Psychological Distress
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This study included several measures of psychological distress, including the 25-item version of the
Hopkins Symptom Checklist (HSCL-25), single items assessing cancer-specific worry and related
functional impairment, and the intrusiion subscale of the Impact of Events Scale (IES). The HSCL-25
(Derogatis et al., 1974) is highly correlated with the standard 58-item version (Heshbacher, Downing, &
Stephansky, 1978), and has a better balance of sensitivity and specificity than a number of other screening
instruments such as the CES-D (Heshbacher et al. 1978; Hough et al. 1982). There is extensive data using
this scale with healthy, physically ill, and psychiatric samples (Cohen, Coyne, & Duvall, 1993; Coyne &
Smith, 1991; Coyne & Sonnega, 1995, Pepper, Coyne & Cohen, 1996).

In previous years we have described results related to psychiatric morbidity and the performance of
screening instruments in making accurate psychiatric diagnoses. In these initial analyses, the HSCL-25
served as the measure of distress and a telephone interview using modules of the SCID served as the
measure of current and lifetime psychiatric morbidity. We found surprisingly low levels of psychological
distress, and even lower levels of psychiatric disorder. In the second year, we modified our earlier results
based on continued accrual of subjects, although the pattern of remarkably low distress and psychiatric
morbidity remained. In general, both affected and unaffected in our sample are remarkably free of distress.
Table 3 presents mean HSCL-25 scores and percentages of women meeting or exceeding the clinical cut-off
for depressive symptomatology. Because there were no significant differences between affected and
unaffected women, HSCL-25 scores are collapsed across the entire sample.

Table 3
HSCL.-25 Psychological Distress

BASE- INTERIM INTERIM PRE- POST- POST- POST-
LINE 1 2 RESULTS RESULTS RESULTS RESULTS
1 2 3
HSCL - 25 37.56 37.01 37.79 36.77 38.67 36.54 34.23

(9.15) (9.04) (9.21) (9.71) (11.46) (9.03) (9.07)

% Above Clinical 21.2% 20.2% 19.7% 14.4% 26.7% 13.5% 11.5%
Cutoff of 43

The finding that about one-quarter of women met or exceeded the clinical cut-off led to two follow-
up studies. The first involved a set of analyses assessing the performance of screening measures in
predicting clinical disorder. Specifically, we compared rates of lifetime depressive disorder according to a
diagnostic interview (SCID) with two self-report screening measures of history of depression. One

measure was a simple self-report of history of 2-weeks mood disturbance with or without functional
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impairment. The second self-report measure was the HSCL-25. The results of these analyses are reported

in an article that is in press at the Journal of Psychological Assessment (Coyne, Thompson, & Racioppo,
2000).

According to the SCID interview, 66 (20%) of the women had a history of depression. The simple
self-report concerning past two weeks mood disturbance yielded a much higher number of women
reporting a history of depression (148, or 45%). Not only were the estimates of prevalence vastly

different between semi-structured interview and simple self-report, but there was not significant overlap

- between semi-structured interview and simple self-report in terms of who had a history of depression and

who did not, x2 (1, p= 323) = .51, n.s. The correspondence between self-report and structured interview

of history of depression is shown in Table 4. It is noteworthy that only 48% of the women who had been
found to have a history of depression in the interview reported a lifetime two weeks mood disturbance in
the later self-report assessment. Specificity for the simple self-report was a modest 56.4 % and
sensitivity was even worse (48.5 %). Positive predictive value was only 22.2%.

Table 4

Correspondence Between Self-Report and Structured Interview
of History of Depression.

SCID-Diagnosed Lifetime MDD

Self-Reported No History History
Mood Disturbance
No History , 112 32
History 145 34

Comparing SCID diagnosis with self-reported distress, women who reported a past episode of

depression in the SCID interview were more likely to have been distressed according to a standard cut-
score of 44 on the HSCL-25 than were women who did not report prior depression, xz (1,n=323) =

21.31, p<.001. This relation held even when the few (2%) women were excluded who met criteria for

current major depressive disorder, x2 (1,n=317) = 16.13, p<.001.
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To examine the possibility that highly distressed women are sensitized to remember past episodes

of depression, we examined the relationship between SCID-detected and self-report history of depression
in women who had elevations above the cut-score on the HSCL-25. There was no significant relationship
between SCID-detected and self-report history of depression in this group of women, x2 (1,n=63) =
1.96, n.s. Table 5 summarizes these values.

Table 5

Correspondence Between HSCL - 25 Distress and Structured Interview
of History of Depression

SCID-Diagnosed Lifetime MDD

Self-Reported No History History
HSCL-25
Not Distressed 217 43
Distressed 50 23

In short, despite the finding that about one-quarter of women reported psychological distress above
the accepted clinical cut-off, these scores were poor indicators of clinical disorder. The second follow-up

study involves predicting clinical disorder, given that screening instruments are not efficient at doing so.

Recently published studies suggest that depressive symptoms in response to stressful events (such as cancer
or genetic testing for cancer) can be explained in large part by accounting for past history of depressive
episodes (Maunsell, Brisson, & Deschenes,1992; McDaniel, Musselman, & Nemeroff,1997; Schover,
1991). Because so few participants met criteria for Current Major Depressive Disorder in this study, there is
not enough power to test the hypothesis that past major depressive episode predicts future episodes with the
current sample. However, this study provided pilot data that allowed us to apply for additional funding with

several other granting agencies, and we anticipate a positive review of a grant specifically focused on testing

past depression as a predictor of subsequent depressive episodes.
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The Women’s Health Study also included several items commonly used to assess breast-cancer

specific distress among genetic testing participants. These common measures assess the degree to which
participants worry about breast cancer, the degree to which these worries interferé with their daily lives,
and distress in response to cancer- or risk-related events (i.e., being a member of a family wifh a cancer
history, being offered genetic testing, and the possibility of being told that one is positive or negative for a
genetic mutation). As Table 6 illustrates, while women report moderate levels of breast cancer worry on

average, they report little to no functional impairment due to these worries.

Table 6
Cancer-Specific Worry

1= Not at All, BASE- INTERIM INTERIM PRE- POST- POST- POST-
5= All the Time LINE 1 2 RESULTS RESULTS RESULTS RESULTS
1 2 3

How often do you
breast cancer?

(.98) (.99) (1.02) (1.20) (1.16) (.97) (.90)
To what extent do these
worries interferq with 1.65 1.47 1.48 1.77 1.36 1.32 1.31
your every day life? (92)  (76) (.65) (1.05) 77) (.56) (.68)

Often strong conclusions are drawn based on the responses to these items, relying solely on face
validity because the concurrent or predictive validity of the items has not been established. Our study
allows a test of the validity of these items by comparing these items to responses to standardized
measures. Risk- and cancer-related distress was compared to self-reported psychological distress as
measured by the HSCL-25. Interference due to worries was compared to several functioning sub-scales of
the Medical Outcomes Study, Short Form-12 (Ware, Kosinski, & Keller, 1996). The results are reported
in a manuscript submitted to an academic journal for review.

Chi-square analyses were used to determine the specificity and sensitivity of cancer-specific
worry as a predictor of clinically significant levels of distress. Results show good sensitivity, with 81.6%
of women who report lower levels of worry also reporting levels of distress below the clinical cutoff.

However, self-reported worry had poor specificity in predicting distress, with 9.8% of women who
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reported higher levels of worry also reporting clinically significant levels of distress (i.e., HSCL - 25 score

of 44 or greater). Approximately one quarter of participants were misclassified as either false-positive
(14.3%) or false-negative (12.5%). In addition, results also show that only 2.7% of women who report
higher levels of worry also report levels of distress over one standard deviation above the mean on the SF-
36 Mental Health subscale. Approximately 73% of women reporting lower levels of worry fall below
that cutoff on the SF-36 Mental Health subscale. Nearly one quarter of women were misclassified as
either false positive (21.4%) or false negative (2.7%). In short, high levels of risk- or cancer-related worry
as assessed by commonly-used self-report items are not good indicators of clinically-significant distress or
impairment.

The Intrusion sub-scale of the Impact of Events Scale (IES, Horowitz, Wilner, & Alvarez, 1979)
was included in the 2-month post-resul.ts telephone assessment to indicate distress related to receiving
genetic testing results. The IES is often used in cancer risk studies, with a wide range of mean scores. For
instance, studies of participants in cancer risk-counseling (Lerman et al., 1995; Lloyd et al., 1996) find low
rates of intrusive thoughts. Mean intrusive thought scores are slightly higher for the WHS sample, but still
well-below the cut-point of 19 suggested by the developers of the scale. As Table 7 indicates, on the

whole, it does not appear that receipt of test results leads to excessive cancer-specific worry.

Table 7

Cancer-Specific Worry

WHS 2-month Post- Cancer Risk Cancer Risk
Results Counseling Counseling
Participants Participants
(Lloyd et al., 1996) (Lerman et al., 1995)
IES Intrusive thoughts
Mean 11.82 6.9 36& 7.5
(SD)

(13.06) 7.4) (4.6 & 6.9)

Interest in Obtaining Testing
Table 8 presents data concerning the intention to receive testing whenit is offered. As can be seen,
the majority of women expressed an interest in obtaining results when assessed at baseline.

Table 8
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Intention To Receive Test Results

TOTAL SAMPLE
Definitely Will Receive Results 68.3%
Probably Will Receive Results 20.0%
Undecided 7.5%
Probably or Definitely Will Not Receive Results 4.1%

Now that test results have been made available to much of the sample, we are able to assess the
degree to which intentions to pursue testing expressed at baseline predict actual receipt of results. A t-test
found that women who actually received results as of Year 4 of the study were Significantly more likely to
report intentions to receive results than women who did not receive their test results (t = -2.33, p = .02).
However, expressing the intention to get test results did not significantly predict actual receipt of test results.
Collapsing across the “definitely” and “probably” responses at each end of the intention continuum, and
excluding the ambiguous “undecided” response, a crosstabs calculation yielded a positive predictive value
(PPV) of 12%, and a negative predictive value (NPV) of 95%. These results mean that if a woman
expressed the intention to get test results, only 12% of the time did she actually receive results by Year 4,
and that if a woman expressed the intention not to get results, it is very likely that she did not receive results
by Year 4. However, given that most women expressed the intention to receive results, and relatively few
women actually did receive results, it is unlikely that intention to get test results would predict actual receipt
of results with any accuracy. _

Table 9 provides data concerning the women’s reasons for obtaining test results. It appears that
women with and without a personal history of cancer diagnosis seek genetic testing for different reasons
than women with a personal history of cancer. Women without a personal history of cancer are significantly
more likely than affected women to seek testing for most reasons, including those related to planning for the
future, modifying screening behavior, and reducing uncertainty. While both affected and unaffected women
reported seeking testing to clarify their children’s cancer risk, women with a personal history of cancer were
significantly more likely to be motivated by this factor. This result is consistent with our anticipation of the
salience of such family issues in the reasons for undergoing testing. Moreover, now that it has been decided
that testing is appropriate for unaffected women only when they are members of families with known
mutations, the saliency of family issues for affected women is likely to increase.
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Table 9
Reasons For Seeking Testing

UNAFFECTED AFFECTED

ALL WOMEN WOMEN WOMEN
To Plan for Future 38% 50.96% 24.8%***
To Reduce Uncertainty 53.5 66.4 40.7%***
To Be More Careful About 30.8 40.9 20. 1%
BSE
To Decide About 37.4 47.5 27, 1%**
Prophylactic Surgery .
To Decide About Family 6.4 9.3 3.3%*
Planning
To Assess Risk To Children 543 45.2 68.2%**
Family Urges Testing 11.4 11.2 12.1

*p<.05 *p<.0l *+*p< 001

Perceived Risk of Breast Cancer

Table 10 summarizes women’s perceived risk of breast cancer assessed at baseline and again 6
months after results-disclosure. Consistent with findings from other registry samples (Lerman, Kash, &
Stefanek, 1994), women in this sample perceived their risk for breast cancer as fairly high, averaging about
50% lifetime risk. We compared women’s subjective risk perception with objective risk estimates derived
from the Claus model (Claus et al, 1994), which predicts lifetime risk by accounting for cancer occurrence
and age of onset in first-degree and second-degree relatives. Claus estimates are only estimated for
unaffected women, because lifetime risk estimates among women with a personal history of cancer are not
meaningful. On average, women significantly overestimated their perceived risk of cancer relative to
objective Claus risk estimates, which averaged 22.55 (SD = 10.77), and ranged from 8.30 to 48.40.

At baseline, women with a personal history of cancer perceived themselves as significantly less
likely to get cancer than unaffected women, both in the near future and over their lifetimes. When assessed
again at 6 months after receiving test results, affected women perceived their risk of developing cancer in the
near future as greater than they previously had. Because of the relatively small sample at post-results, the
increase in risk perception was significant only for affected women’s perception of lifetime risk (36.2% vs.
56.2%). Also, unaffected women’s perception of cancer risk seemed to decrease over time, while affected
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women’s perception of risk increased over time, although these differences were non-significant with thi
current small sample. As more women reach the follow-up assessment, we will have the statistical power
necessary to test for significant differences, and to determine whether this finding has meaningful
implications for high-risk testing and counseling.

Table 10
Perceived Likelihood Of Breast Cancer Among Women in the Research Registry

Baseline

All Women Unaffected Women Affected Women
In the Near Future 36.4% ' 44 2Pk ** 26.5%***
In Lifetime 50.9% 62.7%*** 36.2%***,

6 Months Post-Results

All Women Unaffected Women Affected Women
In the Near Future 38.8% 30.8% 46.2%
In Lifetime 47.2% 37.5% 56.2% .,

***p < .001;
Values with same subscript are significantly different at p = .02

Our closer proximity to the CREP group at the University of Pennsylvania has offered the
opportunity to compare our research sample to a large sample of high-risk women seeking cancer risk
counseling through the CREP clinic. A collaborative manuscript recently submitted to Cancer
Epidemiology, Biomarkers, and Prevention described risk perception among this large clinic sample.
Similar to the research sample, women in the clinic sample largely overestimated their lifetime numeric risk,
averaging 49.1% (SD = 32.7). A paired t-test yielded a significant difference between objective risk
estimates (X = 26.0%, SD = 17.4) and numeric risk perception (t = -8.07, p < .00).

Additionally, we investigated the relationship between risk perception and distress among both the
research and clinic samples. Among the research sample, correlations between perceived risk of developing

breast cancer and HSCL-25 psychological distress were modest but significant (r = 12, p < .05, for lifetime
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risk). Similarly, among the clinic sample, correlations between breast-cancer specific worry (as assessed by
the Impact of Events Scale, Horowitz, Wilner, & Alvarez, 1979) and risk perception were modest but
significant (r = .26, p < .00). These results are especially important because the current literature assumes
that overestimation of cancer risk signals risk for psychological distress, and that accurate numeric risk
information is an antidote for apparent catastrophizing about breast cancer risk. However, despite the large
overestimates of numeric risk reported by women in both the research and clinic samples, women did not
report high levels of psychological distress, and distress was only moderately related to measures of risk
perception.

Post-Traumatic Growth

In addition to the many challenges that cancer risk presents to a woman and her family, clinicians
and researchers find that some women find unexpected benefits in potentially-traumatic experiences. Affleck
and Tennen (1996) describe a construct called "benefit-finding", defined as a "search for uplifting meaning
from threatening experiences,” or said another way, finding the positive in largely-negative events. They
report that subjects with widely varying medical problems report finding benefits, including the
strengthening of relationships, positive personality change, and the re-ordering of life priorities and goals.
Referring specifically to cancer patients, Seligman (1996) observes, “People who cope with cancer and
survive seem to develop new strengths and perspectives...[those] who successfully pass through the crisis
phase of cancer have faced danger and decisions but also have the opportunity for change and growth” (pp-
268-269). Simonton, Matthews-Simonton, and Creighton (1992) describe this phenomenon among cancer
patients, asserting that “the recovered patient is weller than well” (p. 77). It may be that the experience of
being a member of a high-risk family and getting genetic testing for cancer risk is a catalyst for positive
change.

The present study tested this hypothesis by assessing post-traumatic growth (i.e., positive changes
in response to being at high risk for cancer (before receiving test results) and to receiving test results after
results-disclosure. This study utilized a 14-item measure of post-traumatic growth developed by Tedeschi
and Calhoun (1996), with a maximum score of 84. As shown in Table 11, when collapsing across breast
cancer status, women report fairly 'high and stable levels of post-traumatic growth for two annual interim
assessments and then again before receiving results. After results-disclosure, however, reported post-
traumatic growth appears to decrease dramatically, although this difference is not significant likely due to the
small sample size. Next, analyses compared post-traumatic growth reported by women with and without a
personal history of breast cancer. At the second interim assessment, affected women reported significantly
more post-traumatic growth in response to being at high risk for cancer than did unaffected women. Also,
among affected women, post-traumatic growth from receiving genetic testing results was significantly lower
than post-traumatic growth from being at high risk for cancer. Although preliminary due to the small sample
sizes at follow-up, these results suggest that affected and unaffected women construe testing differently, and
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that it may impact their lives in different ways. As we accrue more follow-up data, we will explore this

possible explanation further.

Table 11
Post-Traumatic Growth by Time of Assessment and Breast Cancer Status

Breast Cancer Status INTERIM 1 INTERIM 2 PRE- POST-
(N =329) (N =153) RESULTS RESULTS 2
(N ="114) (N =25)
All Women
58.89 60.16 61.33 - 44.80
(15.36) (16.03) (15.34) (22.18)
Unaffected .
59.03 5747, 58.67 55.50
(16.12) (16.34) (18.30) (22.75)
Affected 59.05 64.33 62.19, 37.88,
(14.56) (14.71) (14.87) (21.31)

Values with the same subscript are significantly different at p < .01

Husband Functioning
Table12 summarizes husband’s reports of functioning at baseline assessment and at approximately 8

months after their wife-probands received genetic test results. Because of small sample sizes for follow-up,
comparisons between time points should be considered tentative, but we anticipate a significant increase in
husband follow-up assessments as the number of women seeking testing increases with the release of a
large number of test results. Recognizing their limitations, this initial data seems to suggest that husbands
report fairly low and stable levels of psychological distress and worry related to their wives developing
breast cancer. Husbands’ perceptions of their wives’ lifetime risk of breast cancer appear to decrease after
testing, although it remains to be seen whether this decrease is statistically significant, or perhaps more
importantly, whether it is clinically significant.
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Table 12

Husband Functioning at Baseline and Follow-up Assessments

8-Month
Baseline Follow-Up
(n=226) (n=14)
Psychological Distress 34.74 38.08
(HSCL - 25) (7.94) (7.85)
Worry about Wife Developing Breast Cancer 2.85 2.23
(1=Not at all, 5= All the time) (1.17) (1.01)
Interference from Breast Cancer Worries 1.78 1.38
(1= Not at all, 5= All the time) (91) 77)
Perceived Short-Term Risk of Wife Developing Breast Cancer - 23.80% 26.92%
' (24.00) (19.32)
Perceived Lifetime Risk of Wife Developing Breast Cancer 36.62% 29.23%
(28.65) (20.60)

Husbands also responded to questions about discussions with their wives about cancer risk and
genetic testing. On average, husbands reported that their wives rarely seek support from them regarding
cancer risk, and that husbands feel that this poses very little burden. Husbands also report the frequency
with which they discuss genetic testing with their wives ranges from sometimes to often. Over half of
husbands report that their wives initiate these discussions, while about a quarter of husbands report that they
and their wives initiate these discussions equally often, and about one-fifth report that they themselves
initiate these discussions.

Couple Functioning

The literature addressing couples managing chronic or serious illness often concludes that couples
function as a unit, sharing attitudes about risk, being equally distressed and impaired by illness, and being
equally involved in preventive and treatment decisions and procedures. One problem with this literature,
though, is that miost studies of couples facing iliness have traditionally focused on male patients and their
wives. The Women’s Health Study presents a unique opportunity to test the process of couples coping with
illness when the wife is the identified patient or proband. Given the findings of the general marital literature,
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including sex differences in coping, the experience of affect, and approach to problem-solving, it may be
that female patients and their husbands respond to illness differently than male patients and their wives.

To explore these questions, we compared women-probands’ risk perception, psychological distress,
risk-related impairment, and involvement in risk-related activities to those of their husbands. Table 13
summarizes these comparisons, showing that there were no significant correlations between female
participants’ responses to genetic testing and their husbands’ responses. Further, husbands reported
significantly less psychological distress, and lower perception of wive’s risk of breast cancer than did
women participants. Also, there was a trend toward husbands reporting more functional impairment due to
breast cancer worries than did their wife-participants. These data suggest that couples in which the female is
the identified participant may manage illness-related events differently than couples in which the male is the
identified participant.

Table 13
Responses to Testing of Proband-Women and their Husbands

Proband Women Husbands pof r
difference

Psychological Distress 37.21 34.83 .003 13
(HSCL - 25) (8.88) (8.06

Worry about Developing Breast Cancer 2.81 2.89 ns -.00
(1= Not at all, 5= All the time) (1.01) (1.13)

Interference from Breast Cancer Worries 1.68 1.91 .07 -.02
(1= Not at all, 5= All the time) (.96) (1.02)

Perceived Lifetime Risk of (Wife) 47.75% 36.95% .00 A1
Developing Breast Cancer (31.60) (29.45)

(0 - 100%)

Sister Functioning

Women participating as probands in the Women’s Health Study were asked to consider giving
consent for us to contact their sisters, both before and after results-disclosure. Table 14 summarizes several
key aspects of sister functioning. At both assessment points, sisters reported relatively low levels of
psychological distress. Before results-disclosure, only 8.6% of sisters reported distress exceeding the
standard cut-off of 43 on the HSCL-25. After results-disclosure, only 6.7% exceeded the standard cut-off.
Sisters also saw themselves at high risk, breast cancer-specific worries, and interference from worries
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Table 14
Sister Functioning at Baseline and Follow-up Assessments
8-Month
Baseline Follow-Up

Psychological Distress 36.14 37.00
(HSCL - 25) (10.35) (6.00)
Worry about Developing Breast Cancer 2.74 2.47
(1= Not at all, 5= All the time) (1.11) (1.25)
Interference from Breast Cancer Worries 1.35 1.40
(1=Not at all, 5= All the time) (.69) (.63)
Perceived Risk of Developing Breast Cancer Relative to the 3.79

Average Woman (124) e

(1=Much lower, 5= Much higher)

On average, sisters reported that their proband-sisters sometimes seek support from them regarding
cancer risk, and that sisters feel that this poses very little burden. Sisters also report that they discuss genetic
testing with their proband-sisters sometimes, and that these discussions are somewhat satisfying. Over two-
thirds of sisters report that they and their proband-sisters initiate these discussions equally often, while one-
fifth report that their proband-sister initiates discussions.

Social Support
In addition to assessing the functioning of husbands and sisters of proband women, we also asked

probands themselves about their social relationships and the degree to which friends and family are involved

in the process. Overall, probands rated spouses as most important and involved in the process. Table 15
summarizes these results.
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Table 15
Family Involvement in Genetic Testing
1 = Not at all 2 = A little 3 = Somewhat 4 = A great deal
Question Spouse | Mother | Sister | Daughter
1. How often do you discuss your risk for breast cancer/living
with breast cancer with your ___? 2.85 2.43 2.58 1.71
2. How satisfied are you with these discussions? 3.23 3.05 3.18 --—-
3. Overall, how important is your ___’s opinion in your
decision whether or not to be tested for the breast cancer gene? 2.80 2.29 2.37 2.38
4. In making decisions about what to do to reduce your risk of
breast cancer in the future, how important is your ___’s 3.02 2.47 2.47 2.53
opinion?

Additionally, probands described who initiates discussions of cancer risk. As seen in Table 16, the
majority of probands report that they themselves initiate discussions about risk with their husbands. This is
consistent with husbands’ own reports of risk disucssions with their proband-wives. About half of
probands report that they initiate discussions with their mothers, and about one-fifth report that mothers
initiate risk discussions. Similarly, a little less than half of probands initiate risk discussions with sisters,
and a little less than half of probands report that they and sisters initiate discussions equally. This contrasts
with sisters’ own reports, where over two-thirds said that they and their proband-sisters initiate discussions
equally often.

Table 16
Initiation of Discussions of Cancer Risk

Percentage of Time Each Party Initiates
Discussions of Cancer Risk?

Specific Other Proband Other Equally
Spouse 79.4 4.1 16.5
Mother 53.8 21.8 24.4
Sister 42.8 15.5 41.7
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Interim Assessments

In response to delays between baseline assessment and actual receipt of test results, we added a
yearly interim assessment to our already comprehensive schedule of follow-ups. In this fourth year of the
project, we completed another interim assessment for women who had not yet received their test results.
The main purpose of the interim assessment was to continue to monitor women’s experiences with the
genetic testing process, and to ensure that we had up-to-date measures of areas of functioning that might
change over time (i.e., states rather than traits). Additionally, the interim assessments allow us to test
hypotheses regarding causal relationships between variables, instead of relying on inferences from
concurrently-collected data. Finally, these repeated measures allow us to explore psychometric issues, such
as the stability and reliability of constructs and measures over time. '

Like the investigator team, many women who joined the cancer registry, and specifically this study
of the genetic testing process, did not anticipate that the process would take so long. One important question
addressed by the interim data is the psychological impact this delay in testing has had on women. Table 17
compares key indicators of functioning of proband women annually from baseline to the second interim
assessment. Of particular interest are the findings that the delay in testing does not appear related to
increased psychological distress, so that a long delay between the possibility of testing and availability of
results does not appear to lock women in a long-term stressful experience. Also, intention for testing is
fairly stable over the waiting period, suggesting that women did not appear to get discouraged from testing
because of unexpected delays in the availability of results. Finally, women’s reports of optimism increased

significantly from baseline to interim assessment.
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Table 17
Functioning at Baseline and 2 Yearly Interim Assessments

» Baseline Interim 1 Interim 2
Psychological Distress 37.56 3701 3779
(HSCL-25)

(9.15) (9.04) (9.21)
Breast Cancer Worry 2.87 274 217
(1=Not at all, 5= All the time)

(.98) (.99) (1.02)
Interference from Worry 1.65 1.47 148
(1= Not at all, 5= All the time)

(.92) (.76) (.65)
Intention for Seeking Testing 2.53 2.37 2.20
(3= Definitely, 2= Probably, 1= Undecided, (.80) (.84) (.99)
0= Definitely not)
Importance of Health 14.60 14.95 13.92
(Range 4 - 20) ' (3.52) (3.31) (4.41)
Life Events 1.01 .82 .89
(Number of life events) " (1.21) (1.09) (1.05)
Optimism 29.79 42.87 43.62

(Life Orientation Test) (5.83) (9.64) (8.96)
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Impact of Genetic Testing

As more women are being offered test results, we are beginning to accrue more follow-up data
describing women’s experiences with genetic testing. As shown in Table 18, women rated the impact of
testing on their lives, including their work and family lives, as largely positive. The impact of testing on
women’s work was significantly less positive than its impact on other areas of their lives.

Table 18
Impact of Genetic Testing at 6-Month Follow-up (Interview)

1= Very negative effect, 3= No Uninformative  Negative for ~ Positive for
effect, 5= Very positive effect All Women Results known known
(n=35) (n =28) mutation mutation
(n=1) m=7)
Effect of testing on your family 3.43 3.50 4.00 3.43
(.69) (.64) (.00) (.79)
Effect of testing on your work 3.05, 3.07 3.00 3.14
(.40) (.38) (.00) (.38)
Effect of testing on your concerns 3.45 3.54 2.00 3.33
for child’s future (1.06) (1.07) (.00) (1.03)
Overall effect of testing on your 3.54 3.57 4.00 3.57
life (.69) (.63) (.00) (.98)

a Significantly different from other areas at p < .05.

Additionally, women described their psychological distress at two time points after results-disclosure, and
the degree to which they regret participating in genetic testing (see Table 19). Women report little distress in
response to receiving test results, and report little regret for participating in testing. Notably, women
receiving uninformative results appear to report the highest levels of distress and regret, although small

sample sizes make statistical comparisons inconclusive at this time.
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Table 19
Responses to Genetic Testing at 6-Month and 12-Month Follow-ups (Questionnaire)
6-Month Follow-Up
All Women Uninformative Negative for Positive for
(n=26) Results known mutation known mutation
(n =20) (n=2) (n=4)

Distress Upon Receiving Results 2.08 2.25 1.5 1.25
(1= Not at all, 5= Very distressed)

(1.41) (1.48) (.71) (.25)
Regret Decision to Be Tested (1= 1.29 1.35 1.00 1.00
Not at all, 5 = Very much so) :

(.86) (.93) (.00) (.00)

12-Month Follow-Up
All Women Uninformative Negative for Positive for
n=25) Results known mutation known mutation
(n=21) (n=2) (n=4)

Distress Upon Receiving Results 1.88 1.90 1.00 1.75
(1= Not at all, 5= Very distressed)

(1.33) (141 (.00) (.96)
Regret Decision to Be Tested (1= 1.16 1.19 1.00 1.00

Not at all, 5 = Very much so)
(.62) (.68) (.00) (.00)
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Key Research Accomplishments
As of this report, our research has yielded a number of interesting findings, including:
. Women from registry samples participating in genetic testing appear to have higher incomes, more
education, and more stable marriages than the general population.
. Participants in genetic testing for cancer risk appear to have low levels of psychiatric morbidity or
clinical disorder.
. Psychological distress is not a useful predictor of clinical disorder.
A Retrospective reports of depressive episodes more accurately reflect current mood than history of
depressive episodes.
A Women participating in genetic testing for cancer risk tend to greatly overestimate their breast cancer
risk.
i Overestimates of cancer risk are not highly related to psychological distress.
. Different ways of assessing risk perception yield different responses, although these responses are
all equally correlated with distress.
i Common ways of assessing breast cancer worry are not highly related to standard measures of
clinical disorder, functional impairment, or psychological distress.
. Women with and without a personal history of breast cancer have different motivations for pursuing
genetic testing.
. Women with and without a personal history of breast cancer are differentially affected by the process

of genetic testing.
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Reportable Outcomes

The following manuscripts have been published, or submitted for publication, based on data from the
current study:

Coyne, J.C., Thompson, R., & Racioppo, M. W. (2000). Validity and efficiency of screening for history
of depression by self-report.

Kruus, L. K., Racioppo, M. W, & Coyne, J.C. (submjtted for presentation). Distress in anticipation of
BRCA 1/2 testing: Some relevant comparisons. Enhancing Outcomes in Women’s Health, conference to
be held in October, 2001.

Racioppo, M. W., Armstrong, K., Weber, B., & Coyne, J. C. (submitted for publication). Comparison of
numeric, qualitative, and comparative measures of breast cancer risk perception. Cancer Epidemiology,
Prevention, and Biostatistics.

Racioppo, M. W., Armstrong, K., Kruus, L. K., & Coyne, J. C. (2000). Understanding risk perception
among women attending the cancer risk evaluation program. Paper presented at the Irving and Eunice
Leopold Research Symposium, University of Pennsylvania.

Racioppo, M.W., & Coyne, J. C. (submitted for presentation). Husbands of women anticipating genetic
testing for risk of breast cancer. Enhancing Outcomes in W_omen’s Health, conference to be held in

October, 2001.
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CONCLUSIONS

While analyses are ongoing, both in terms of describing baseline functioning and in predicting
follow-up functioning, some initial conclusions can be drawn from analyses completed to date. One
important conclusion is that, at least among this group of self-selected women, reports of extreme
psychological distress and, especially, psychiatric diagnoses, were rare. At their baseline assessment prior
to being offered genetic testing, both women affected and unaffected by breast cancer were remarkably free
of psychological distress and psychiatric morbidity. Despite their increased risk for breast and ovarian
cancers, as well as their repeated exposure to breast cancer personally or through their relatives, they
appeared resilient in the face of the potentially stressful experience of genetic testing. Our findings have a
number of implications. Most importantly, it appears that when women approach the process of counseling,
education, and decision making about testing, they will not be impaired by their pre-existing psychological
state. That is not to say that the actual experience of counseling, having to make a decision about testing, or
the receipt of positive results will not engender distress. However, the assumption that these women will
approach the process of genetic testing with distress and psychiatric morbidity was not substantiated by our
findings. Rather, the results suggest that any substantial elevations of distress and psychiatric morbidity
following the counseling process are best attributed to that process and not to the preexisting state of the
women. It follows that efforts to manage psychological distress and the education and consent process
should focus on acute needs, rather than be based on the assumption of chronic psychological problems.

Further, preliminary analyses of responses of women who have completed assessments through 12-
month follow-ups suggest this pattern of resiliency and little distress persists over time. Looking at changes
in psychological distress through the course of the genetic testing process, it appears that there may be a
slight increase in reported distress during the few months after receiving test results, but that this increase
does not reach clinical levels of symptomatology, and resolves to levels below those reported by women at
baseline assessment. These same patterns were found for cancer-specific worry, and for interference in
daily functioning due to cancer worry.

These distress findings have a number of implications that go beyond the question of determining
the psychological state of women seeking predictive testing for risk of breast cancer. We have demonstrated
that long-term survivors of cancer can be relatively free of psychological distress and psychiatric morbidity.
Even though over half our sample were survivors of breast cancer, and had a greater lifetime incidence of
depression than the unaffected women, these women were well within the expected prevalence for a
representative sample of community-residing women. The low levels of distress and morbidity reported in
this study suggest that previous findings of elevated distress may be confined to early adjustment to a
diagnosis of cancer, or to the advanced stages of the disease. Our findings add to accumulating evidence
than cancer does not necessarily result in psychiatric morbidity. We believe that attention can be more
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productively directed at better understanding why these women defy the not unreasonable assumption that
they are a distressed, depressed, and anxious group. The experience of living with familial risk of cancer
may well have had a resiliency-building effect that more than cancels any vulnerability associated with it.
The particular aspects of this experience, that cultivates resiliency and vulnerability, need to be specified.
As others have noted, adversity can produce resiliency as well as vulnerability, and women anticipating
testing provide an excellent opportunity to study this (e.g., Schaeffer & Moos, 1992).

An alternative explanation for the relative lack of distress reported by women in this sample is that

the cancer registry draws a highly selective group of women. We certainly found that our sample is
-unusually stable - psychologically, financially, and maritally. We remain concerned about the
generalizability of our findings, and those of other investigations of high-risk women drawn from registry
samples. Members of high-risk families jointly participate in these registries, and they typically have
marshaled considerable social support to manage their shared sense of being at high risk for cancer.
Participation in these registries has also given these women exceptional opportunities to become informed
about their risk of cancer and genetic testing, to come to terms with their risk status, and to evaluate the
advantages and disadvantages of testing for themselves and their families.

In contrast, women from the community seeking testing are likely to be less socially advantaged,
and less informed about, or are psychologically ill-prepared for, the dilemma of whether to proceed with
testing. For these women, the decision to pursue testing may be precipitous and tied to recent stressors,
such as positive mammography findings, or the diagnosis or death of a family member. Pre-existing
psychological distress may impair these women’s efforts to become educated about, and to decide on, the
merits of testing for them. They may be naive about the potentially negative insurance issues and social
discrimination associated with being known to have an altered gene. Social support related to being at high
risk and to deciding about testing may be deficient or absent. Without appropriate services these women
may obtain testing without giving adequate informed consent, which may have negative psychosocial
consequences rather than the intended benefits of testing. Yet, at the present time, we lack the knowledge
needed to specify just what services are appropriate. To address this lack of knowledge, we have begun
studying women seeking assistance in evaluating and managing their cancer risk through the Cancer Risk
Evaluation Program at the University of Pennsylvania Cancer Center. The intent of this work is to identify
selection biases and discrepancies in experiences of registry and community women, data that will have
direct and immediate application in the refining and evaluating of urgently needed clinical protocols.

Our thorough assessments also allowed us to evaluate the psychometrics of assessing important
constructs such as psychological distress and risk perception. Our analyses found that self-reports of history
of depression are greatly influenced by present mood, suggesting that researchers should not rely solely on
such screening questions to assess depression history. Also, our psychometric study of risk perception

among high-risk women suggests that there may be a disconnect between how researchers and participants
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view risk. Both findings have implications for assessing and predicting response to genetic testing, and for
how providers might intervene, or decide not to intervene.

In addition to clarifying distress and characteristics unique to our sample, we also uncovered
interesting differences between women with a personal history of cancer, and those without, in terms of
perceived risk of breast cancer, and motivation and intention to seek testing. For instance, women with a
personal history of breast cancer perceived their short-term and lifetime risks of breast cancer as
significantly lower than women without a personal history. Further analyses will explore possible
explanations for this finding, including the degree to which it can be explained by a sense that one cancer
event may protect against future events, that affected women perhaps feel more confident in their screening
plan, or that past treatments, such as mastectomy, confer a lower sense of risk. Also, affected women were
significantly more likely than other women to report they intend to seek testing immediately after it becomes
available, and to pursue testing in order to clarify their children’s risk of cancer.

Also regarding women’s perceptions of breast cancer risk, all women overestimated their lifetime
risk of breast cancer relative to objective risk estimates. It may be that psychosocial factors such as salient
~ experiences with family members affected by cancer, or frequent focus on cancer and health may influence
risk perception beyond objective information. Interestingly, women with and without a personal history of
cancer reported different levels of risk perception at baseline, and different patterns of change from baseline
to post-results follow-up. At baseline, affected women reported significantly lower risk perception than did
unaffected women. However, at follow-up, affected women reported significantly higher risk perception
than did unaffected women.

Another interesting finding relates to how women with and without a personal history of cancer
make meaning out of their experiences with genetic testing. Specifically, unaffected women reported higher
levels of post-traumatic growth regarding testing than did affected women. One possible explanation is that
the experience of cancer re-calibrates a woman’s sense of the meaning of stress, so that genetic testing
becomes less of a traumatic event when one has already had cancer. These results corroborate the findings
that affected and unaffected women experience genetic testing differently, and suggest that the needs of
women regarding genetic testing may depend upon their personal cancer history.

In conclusion, our project continues to make substantial progress in data collection, analysis, and
publication, and in establishing opportunities for collaboration and expansion of the current study. Such
collaborations maximize the utility of the data already collected, and help us more easily to overcome a
variety of methodological and logistical challenges. The excellent mental health of these women shifted the
focus of our research from efforts to predict baseline vulnerability to an attempt to understand their
resiliency in the face of their risk for breast cancer, to evaluate the stability of resiliency over time, and to
investigate the role of assessment and research methodology in our results. As a byproduct of this effort, we
produced data, from our affected women, that are optimistic concerning the mental health of longer-term

cancer survivors.
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In our fourth year, we continued with data collection, analyses, and dissemination, and have
successfully expanded both our sample size and our research foci. In manuscripts and presentations to date,
we have described the psychological functioning of women in the registry sample, both at baseline
assessment and at time points along the process of genetic testing, and are able to state with some authority
that women in this registry sample managed well the process of genetic testing. We have begun to compare
women in the registry with women seeking clinical risk-management, and have found similarly low levels
of distress and functional impairment in both samples. We have challenged the utility of the use of screening
questions as indicators of clinically-relevant distress, and have highlighted the complexity of risk
perception. We also described the social support processes among high-risk women in the cancer registry,
including the degree to which husbands of women-participants are adversely affected by cancer risk and
genetic testing. We have begun to explore explanations for observed differences between affected and
unaffected women, regarding intention and motivation for testing, and risk perception before and after
testing. '

In our fifth year, we intend to continue to follow women through the process of being offered
results, receiving results, and adapting to these results over the long term. We will continue collaborative
studies discussed earlier, and will continue to develop opportunities for further collaboration to maximize
the utility of data from the present study. We also plan to address the issue of selection bias in our registry
sample, both by expanding our sample to include women with different socioeconomic backgrounds and
different motivations for contacting the health system, and by thorough assessment of women who choose
not to pursue results-disclosure. Finally, as more women progress to long-term follow-up, we plan to
conduct analyses clarifying relationships between different aspects of women’s experiences, taking full
advantage of the longitudinal nature of this study and the unique opportunities this affords for causal

modeling.
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Numeric, qualitative, and comparative risk perception

ABSTRACT
Perception of breast cancer risk is thought to be an important determinant of health-care
decision-making, screening behavior, and psychological distress among women with family
histories of breast cancer. Cancer risk counseling aims to assist women in accurately estimating
their risk. Published guidelines currently suggest that cancer risk counseling convey numeric
estimates of risk rather than ambiguous qualitative estimates, although women seem to be more
accurate in estimating their qualitative risk than their numeric risk. The current study
investigated the relative accuracy of numeric, qualitative, and comparative risk estimates, and the
relationship of these estimates to cancer-specific distress. Women attending a high-risk cancer
clinic (n=248) completed mailed surveys after receiving cancer risk counseling. Surveys assessed
breast cancer risk perception as a percentage (numeric), as a Likert-type scale from low to high
(qualitative), and compared to the average woman (comparative), as well as distress assessed by
the IES, and other health services issues. Wonien significantly overestimated their numeric risk
relative to objective risk estimates, but did not appear to overestimate greatly.thcir qualitative or
comparative risk. Additionally, on average women reported moderate levels of cancer-specific
distress, and all three measures of risk perception were equally related to distress. Taken
together, these results suggest thatvcancer risk counselors may be mistaken in relying solely on
numeric risk estimates for conveying risk or assessing risk perception, and that overestimation of

numeric risk does not necessarily indicate debilitating psychological distress.
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INTRODUCTION

Risk perception figures heavily in the cancer risk counseling of women with family
histories of cancer, and in the assessment of counseling effectiveness. Accuracy in-a woman’s
perception of breast cancer risk is considered an important aspect of informed decision-making, a
determining factqr for scfeening behavior, and an antidote for excessive psychological distress'.
Additionally, the accuracy of participants’ estimates of their risk of developing cancer obtained
after counseling is often used as an indicator of counseling effectiveness.

The two most common methods of estimating objective breast cancer risk are models
developed by Gail® and Claus’ both of which express risk in terms of a numerie probability or
percentage. Published guidelines for genetic counselors emphasize the importance of
communicating numeric risk®, and caution against the use of qualitative estimates of risk that
might impose the counselor’s values or otherwise violate a participant’s self-determination®®.

The assumption underlying the use of numerical probability estimates is that counseling
participants understand probability estimates, and that these provide a value-neutral scaling
system for communicating risk. However, there is ample evidence that many people have
difficulty interpreting quantitative data such as probabilities, which requires a cognitive ability
termed “numeracy”. For example, one study of womén with a family history of breast cancer

found that over 90% of women overestimated their numeric risk of developing breast cancer

relative to objective Gail estimates, and that 66% of these women “extremely overestimated”
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their risk’. A study by Schwartz® found that a sample of female veterans performed poorly on

| numeracy tasks, and that the majority of women were unable to interpret numerical data about
the reduction in risk of breast cancer death associated with use of mammogfaphy. Women with
higher numeracy scores more accurately estimated the average risk of dying from breast cancer,
and were better able to interpret numerical data about risk reduction. Another community study’
and a review by Woloshin et al.! report similar findings regarding poor numeracy, and the
association between riumeracy and accuracy of risk perception.

An alternative to numeric e.stimates of risk are qualitative measures, such as one’s risk
relative to the average woman, or one’s risk on a continuum from low to high. Although the
prevailing philosophy in cancer risk and genetic counseling has been to avoid such qualitative
estimates of risk, such conceptions of risk may be important in participants’ comprehension of .
risk. For instance, the finding that participants in cancer risk counseling have difficulty
interpreting numeric probabilities, even after counseling that provides accurate risk estimates”",
suggests that risk is not simply a numeric construct for participants. Additionally, in comparing
studies employing numeric or qualitative measures of risk perception, Woloshin, et al.!
concluded that respondents were more accurate in estimating qualitative risk than they were in
estimating quantitative risk.

The present study examined the concordance of numeric risk estimates to qualitative and

comparative estimates among women who had received counseling concerning their personal
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risk of breast cancer. A high concordance among these measures would suggest that different
ways of assessing risk tap into a common risk perception construct. This study also compared
numeric risk estimates to objective calculations of risk provided in counseling, anci compared the
relative accuracy of numerié, qualitative, and comparative risk estiniates. Based on the results of
previous research, we expected that numeric risk estimates would be overestimates relative to
objective risk estimates. Finally, this study examined the degree to which different measures of
risk perception were related to breast cancer-specific distress, one indicator of the utility of a
particular measure of risk perception.
METHOD

Participants

- A total of 248 women attending the Cancer Risk Evaluation Clinic for gssistance in
evaluating and managing their cancer risk participated in the present study. The average age of
participants was 53 years (SD = 10.58), ranging frpm 21 to 88 years. Most participants were
married (81.2%), Caucasian (71.7%), and college-educ‘ated (72.1%). About one-third had a
personal history of breast cancer (27.9%). |
Measures

Risk perception. Women were asked to estimate their chances of developing breast

cancer at some point in their lifetime using three different measures: 1) a visual analog scale

ranging from 0 to 100% chance of devéloping breast cancer (numeric); 2) a 5-point Likert-type
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scale ranging from very low to very high chance (qualitative); and 3) a 5-point Likert-type scale

ranging from much lower to much higher chance compared to the average woman (comparative).
These represent the most common types of risk assessments used in previous studi.esl.

Objective risk. Estimates of objective risk were calculated from participants’ pedigrees
collected as part of standard clinic practice, and based on the Gail, et al model®. Gail risk
estimates take into account the number of first- ahd second-degree relatives affected with breast
cancer, and the age of cancer occurrence.

Cancer-specific distress. The intrusioﬁ subscale of the Impact of Event Scale'' served as
a measure of cancer-specific psychological distress. Items were modified to assess intrusive
thoughts about breast cancer. For example “I had waves of strong feelings about it” became “I
had waves of strong feelings about breast cancer”. The authors report good internal consistency
- for the intrusive subscale, with coefficient alphas for tWo validation samples averaging .86.
Procedure

Women attending the Cancer Risk Evaluation Program (CREP), a clinic for the
assessment and management of cancer risk, were recruited for this study. The majority of women
come to the CREP clinic intending to get genetic testing, and testing is available to any woman
who requests it, although not all women choose to proceed with testing after counseling

A total of 515 women received genetic counseling at the CREP clinic between January,

1995 and April, 1998. Of those 515, 137 were excluded from the survey due to a prior diagnosis
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of cancer, and 28 declined participation in research. Thc? remaining 350 women were mailed
surveys, 28 of which were returned due to bad addresses, and 3 because the potential participant
was deceased. A total of 248 surveys were returned, yielding a total response rate ;)f 71%. For
those choosing to have genetic testing, the survey was completed after counseling and receipt of
test results. The average length of time between the initial clinic visit and completion of the
follqw-up survey was approximately 15 months. Neither risk perception nor psychological
distress varied systematically by time from the clinic visit to follow-up survey.

RESULTS

Objective risk and subijective risk perception

Based on the Gail model of estimating prior probabilities for developing breast cancer,
the average lifetime risk of breast cancer for this sample was 26.0% (SD = 17.4). Compared to
the generally-accepted estilﬁate of 11% lifetime risk of breast cancer in thfe general populétion,
the women seeking help from the CREP high-risk clinic were indeed estimated to be at higher-
risk.

™12 women in this

As expected based on previous reports of numeric overestimates
sample largely overestimated their lifetime numeric risk, averaging 49.1% (SD = 32.7). A paired

t-test yielded a significant difference between objective risk estimates and numeric risk

perception (t = -8.07, p < .00), illustrated in Figure 1.
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Using the qualitative and comparative risk measures, however, women’s estimates of
their risk did not appear to be large overestimates. On a 5-point Likert scale, women estimated
their risk to be an average of 3.45, or about midway between the anchor points “Nc;ither h'igh nor

| low” and “Moderately high”. Similarly, women estimated their risk compared to the average
woman to be about 3.91 (SD = .90), just below “Somewhat higher” than the average woman.
Thus, participants seem to overestimate greatly their numeric risk, but not their qualitative or

comparative risk estimates.

Risk perception and breast cancer worry

Women reported an average of 13.3 (SD = 6.14).on the intrusion subscale of the Impact
of Event Scale". According to the scale norms suggested by the authors", women in this sample
reported intrusive thoughts that are related to moderate levels of psychological distress.
Correlations between intrusive thoughts about breast cancer and risk perception were similar
across the three different measures. Examining the sample of women who provided all three risk
estimates (n = 163), correlations between risk estimates and breast cancer-specific worry were
similar, ranging from r = .32 to r = .38, all significant at p < .001,

IES scores were not significantly related to marital or employment status, or to ethnicity,
but were significantly higher for women without a college education (t = 3.75, p < .000), and for

women with a personal history of breast cancer (t = -2.72, p = .007). Accounting for breast
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cancer status and education by entering these first into each of three hierarchical regression

equatiOns predi;:ting IES from risk perception did not significantly change the results.
DISCUSSION '

The data from the current study show that although women largely overestimated
numeric probabilistic risk, they did ndt appear to largely overestimate qua]itative and
comparative risk. In isolation, and contrary to the prevailing philosophy in risk counseling, this
result might suggest that qualitative risk estimates are a more accurate indicator of breast cancer
risk perception. However, all three estimates of risk were equally related to breast cancer-
specific Worry. This suggests that although numeric risk estimates may be inflated relative to
objective estimates, numeric scales are likely to provide different, rather than inferior or superior,
risk perception information than qualitative estimates.

The finding that women seemed to overestimate numeric risk more than qualitative risk is
consistent with results reported by other _researche;s, and sgpports the findings from the only
6ther published comparison of numeric and qualitative estimates among the same women'.
However, several limitations of the current study require that these results be viewed as tentative
pending replication. First, because of the metric of qualitative measures of risk perception, it is
difficult to compare precisely the degree of risk overestimation made using qualitative measures

to those made using a numeric measure. Second, the observed overestimation of numeric risk

may be due to limitations in numeracy, or to lack of understanding of the risk of the average
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woman, rather than to some fundamental difference in risk perception. Inclusion of a numeracy

assessmént, or an assessment of participants’ estimates of the average woman’s risk of breast
cancer would have allowed more thorough analysis of these alternative hypotheses-.

Limitations notwithstanding, these resﬁlts ﬁave implications for genetic counseling. If
counselors view risk based on objective, numeric estimates, and counselees tend to overestimate
numeric risk, the discrepancy between counselor and counselee perceptions of risk may lead to
misunderstandings. For example, Schwartz, Rimer, Daly, et al."* report that less-educated
partiéipants receiving individualized_ breast cancer risk counseling were less likely to adhere to
mammography screening recommendations than more educated participants, suggesting that
perhaps the individualized interventions misspecified how women perceive their risk. This
discrepancy in conceptualizing risk also may explain in part why inaccurate estimates persist
even after cancer risk counseling in which accurate estimates are provided’.

Additionally, counselors may assume that overestimation of cancer risk signals risk for
psychological distress, and that accurate numeric risk information is an antidote for apparent
catastrophizing about breast cancer ﬁsk. However, despite the large overestimates of numeric
risk reported by women in this sample, they did not report high levels of psychological distress,
and distress was equally, although only moderately, related to all three measures of risk

perception.
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Taken together, the data from this study suggest that numeric probabilistic estimates of

breast cancer risk should be seen as one of several indicators of breast cancer risk perception,
rather than as a gold-standard measure. As such, relying solely on numeric risk estimates, either

in conveying risk information, or in assessing risk perception, is likely to provide an incomplete

view of a woman’s sense of her breast cancer risk.
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Abstract
The recurrent nature of depression has made personal history of the disorder a key
consideration in clinical practice and research. There is a need for a means of screening
for history of depression that is either valid in itself or an efficient means of identifying
respondents in need of further assessment. The present study examined the validity and
efficiency of assessment of lifetime history of depression by self-report in comparison
with the results of a structured interview assessment conducted a year earlier. Self-report
of a lifetime two weeks mood disturbance was unrelated to the results of the earlier
interview. Self-report of treated episodes of mood disturbance were related to interview
assessed history of depression, but this association was too small for practical
applications. Self—report of past depression was more strongly related to concurrent
distress than to the earlier interview assessment of history of depression. Implications of

these findings for screening and assessment of ‘history of depression are discussed.
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It is increasingly apparent that major depression is a highly recurrent, episodic
disorder (Frank & Thase, 1999; Judd, 1998). Consequently, a history of depreSsion has
emerged as an important Vari‘able for risk stratification in both clinical practice.and
research. Depression occurs relatively rarely in single episodes across a lifetime (Keller
et al., 1983) and a prior episode of depression is an important predictor that someone will
become depressed in the future (Coyne; Flynn, & Pepper, 1999). Underscoring that point,
Eaton et al. (1997) found that when persons with prior histories of depression were
eliminated from consideration, 23,698 person-years of study yielded only 71 new cases of
major depression in 12- and 15- year follow-up assessments of participants in the
Baltimore site of the Epidemiologic Catchment Aréa study.

In a 12-year prospective study of over 400 depressed patients seeking treatment in
psychiatric treatment settings, Judd et al (1998) found that they spent 15% of this time
meeting full criteria for major deprgssion, and an even greater proportion of time with
depressive symptomatology below threshold for major depression (Judd et al., 1998). The
risk for depression associated with prior episodes is also so high that the Agency for
Health Care Policy Research Depression Guidelinc?s (Depression Guideliné Panel, 1993)
now recommends indefinite maintenance treatment with antidepressants for persons with

three or more episodes.
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It is now recognized that most depressed individuals do not receive treatment
(Depression Guidelines Panel, 1993), and that even individuals who obtain treatment may
have needlessly suffered for months before seeking help (Monroe, Simons, & Thase,
1991). Increasing the detection of untreated depression in the community and in primary
medical care settings has been designated a major public health priority (Regier et al.,
1988). There have also been calls for strategies to identify people who are presumed to be
at risk for depression because of current distress, with the hope that preventive
intervention could allovx) the suffering, personal impairment, and social costs associated
with the disorder to be averted altpgether (Munoz, Hollon, McGrath, Rehm, &
Vandenbos, 1994). The routine use of brief self-report measures has been seen as a key
means of increasing detection of individuals who are either depressed and not receiving
treatment, or who are at imminent risk of becoming depressed. However, proposed
screening instruments such as the Center for Epidemiologic Studies-Depression Scale
(CES-D; Radloff, 1977) and the Brief Symptom Inventory (BSI; Derogatis, 1993) are
best construed as measures of general distress. They are too nonspecific and, therefore,
too inefficient to provide cost-effective means of identifying depressed and at-risk
individuals (Coyne, Thompson, Palmer, Kagee, & Maunsell, in press). After extensive

review, the United States Preventive Task Force (1996) and the Canadian Task Force on
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the Periodic Health Examination (1990) have recommended against the use of such

instruments to screen for depression.

Given the recurrent nature of the disorder, however, tracking of individuals with
histories of depression might prove more efficient than mass screening for current
distress as a means of identifying at-risk and depressed individuals. Theory and research
examining psychosocial factors in depression have only begun to take into account the
overriding importance of prior episodes for subsequent development and current
psychological functioning. The bulk of previous psychological theorizing has focused on
psychosocial factors contn'buiing to a person becoming depressed. Yet, depréssed persons
typically have already suffered numerous episodes of depression by the time they become
available for study. Coyne et al. (1999) found that depressed research participants
recruited from both primary medical care and outpatient psychiatric 4settings already
averaged over 8 previous episodes of depression. The likelihood that few episodes of
depression under study are first episodes requires attention to the direct, mediating, and
moderating effects of past episodes of depression on current psychosocial circumstances
and resources. For example, people with a history of depression are less likely to be
currently married than are people without a history; if they are married, their first episode
of depression is likely to have preceded their marriage; and they are substantially more

likely to have a history of divorce. (For a review, see Coyne & Benazon, in press). Many
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psychosocial predictors of depression lose their significance once prior episodes of
depression are taken into account. Kessler and Magee (1994) found this was the case for
13 of the 14 risk factors they examined.

Recognition of the importance of history of depression focuses attention on the
need for valid and efficient means of screening for or assessing‘ history of depression. A
fundamental issue is whether a simple inquiry about prior deﬁression is either valid in
itself or an efficient means of identifying respondents in need of further assessment. Such
quick and economical assessment strategies are increasingly desirable because of
constraints on time and resources, but there are many reasons to believe that the task of
assessing past depression may be more difficult than assumed. Efforts to identify current
major depression by self-report héve proven unsatisfactory; even when questions directly
inquire about criterion symptoms (Zimmerman & Coryell, 1987), correspondence with
semi-structured interview is poor (Coyne, 1994). Indeed, even diagnoses of current
disorder based on questions administered by lay interviewers have only a modest
correspondence to results of a semi-structured interview administered by a professional
(Anthony et al., 1985).

Efforts to identify past episodes of depression are further complicated by problems
of recall and the likelihood that respondents do not conceptualize relevant experience as a

depressive episode with the same criteria as professionals would use. Problems in the
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reporting of past psychopathology are demonstrated in findings that a third of persons
who had been hospitalized for a psychotic disorder did not report this when assessed 11
years later (Pulver & Carpenter, 1983). However, a more recent study found that 25 yeafs
after an initial assessment, 70% of a sample of depressed individuals recalled having two
weeks mood disturbance in the index period and 52% recalled enough symptoms to merit
a retrospective diagnosis of major depression (Andrews, Anstey' , Brodaty, Issakidis,
Luscombe, 1999). There also has been evidence of inaccuracy in the ascertainment of
history of depression in epidemiologic surveys (Aneshensel et al., 1987; Rice, Rochberg,
Endicott, Lavori, & Miller, 1992). This may explain the paradox that lifetime reported
rates of depression decline with age despite the éxpectation that they should increase
because older persons have been at risk longer than younger persons (Robins, 1985).
Perhaps, even mofe troubling is Dohrenwend’s (1989) finding that 61% of the
respondents who reported past major depression at baseline in the ECA study did not do
so a year later. Aside from issues of recall, it may be that many persons do not construe
an episode of depression as a discrete episode of disturbance. When depressed persons
present to physicians, most do not identify them